costing utilizes the National Nutritious Food Basket* (NNFB) to determine the cost of a basic nutritious diet; these data can be used to inform program planning and policy decision-making that supports and promotes safe, nutritious and accessible food for all Canadians. 15 , 16 The objective of this study was to assess the affordability of a basic nutritious diet for selected household types relying on IA by comparing potential incomes to the costs of the NNFB and other essential expenditures in NS from 2002 to 2010, and to examine the adequacy of IA allowances during this time period.
METHODS
To assess the adequacy of IA for purchasing a nutritious food basket, affordability scenarios for three family configurations were created: a family of four, a lone mother with three children, and a lone male. Using standardized measures, estimated monthly costs for shelter, power, childcare and other expenses were subtracted from estimated monthly incomes based on IA allowances, GST credits, and Child Tax Benefits to determine what funds, if any, were left to purchase the NNFB. Details on estimates for monthly household expenses can be found in Appendix 1.
To obtain the cost of the NNFB, data from the NS Participatory Food Costing (PFC) project in 2002, 2004/05, 2007, 2008 and 2010 were used. A detailed description of the PFC Model and methods are presented elsewhere. 8, 17 Essentially, monthly food costs were calculated for a variety of age and gender categories (Appendix 2) using a random sample of grocery stores across NS, stratified by District Health Authority, store size, and county. In each year of data collection, trained food costers collected the lowest-possible prices of items specified in the NNFB. 16 From 2002 to 2008, prices were collected for the 66 food items that constituted the 1998 NNFB. 18 In 2010, prices were collected for the 67 food items contained in the updated 2008 NNFB, 16 and for purposes of comparison, a smaller, distributed sample was also collected using the 1998 NNFB. 
Estimating monthly household incomes
Income from IA for each of the three household scenarios was estimated using the NS IA program allowances reported as of June of each year. Incomes were calculated using the maximum available basic personal and shelter allowances. Where applicable, transportation and childcare allowances (criterion for each of which stipulates that employment is being sought or the adult is enrolled in an approved educational program) and federal/provincial tax benefits were included in the income estimate.
Estimating monthly household expenses
Monthly costs for items considered essential 11 † were estimated using reliable secondary data sources, such as Statistics Canada's Survey of Household Spending (SHS), Canada Mortgage and Housing Corporation (CMHC), and Consumer Price Index (CPI) (see Appendix 1). The SHS reports median spending in NS for various income brackets, allowing us to choose appropriate, conservative and stable estimates. For shelter, CMHC NS data, which provide information for one-, twoand three-bedroom apartments, were used to adjust SHS rented accommodation figures to the appropriate household size. ¶ Only childcare costs incurred are covered, up to a maximum of $400/month, for those adults seeking employment and/or enrolled in an approved educational program. Based on the average cost of subsidized after-school care for all children aged ≤12 years. ** NNFB, National Nutritious Food Basket.
* The NNFB is a list of basic, minimally processed foods that are widely available and commonly eaten by most Canadians in amounts that can be used to calculate the cost of a healthy, balanced diet for various age and gender groups.
each point were based on the most recent available data and adjusted forward or backward by published CPI when data for a particular time period were unavailable. Methods and sources for estimating basic living expenses were standardized to enable comparable findings across the five food costing cycles. Estimates were corrected for household size using an adjustment factor 8 (see Appendix 1). For each income and expense category, percent change figures from 2002 to 2010 were also calculated (see Tables 1-3) .
RESULTS
The results show that households relying on IA in NS were (to various degrees) consistently unable to meet their basic needs and may have compromised their dietary intakes in order to afford other essential, non-negotiable expenditures. The percent change estimates from 2002 to 2010 indicate that in all three scenarios, total household expenses increased more than household incomes. Monthly "funds remaining" have also diminished; for the family of four, by nearly 270%. The results indicate that IA recipients in NS in 2010 may have faced a greater risk of food insecurity compared to those in 2002.
Family of four
From 2002 to 2010, a family of four relying on IA did not have sufficient funds to purchase a nutritiously adequate diet after other essential monthly expenses were met. As shown in Table 1 , had this family purchased the NNFB in 2002, they would have experienced a monthly deficit of $116.55. In 2010, this deficit would have increased to $473.57.
Lone mother with three children
A lone mother with three children relying on IA also did not have sufficient income to purchase a basic nutritious diet for herself and her children. As shown in Table 2 , purchasing the NNFB in 2002 would have left this family with a monthly deficit of $112.01. By 2010, they would have faced a monthly deficit of $391.93.
Lone male
As illustrated in Table 3 
DISCUSSION
The household scenarios presented in this paper provide compelling evidence that despite increases in IA allowances, the costs of basic needs have increased at a faster rate. As such, a nutritious diet is out of reach for many households relying on IA in NS. Although employment and income support legislation are in place and are intended to protect society's most vulnerable population groups, we suggest that current IA allowances in NS place recipients' health at risk due to lack of access to an adequate diet. When expenses such as housing, power, childcare and transportation increase, nutrition can be compromised; for people living on low incomes, food becomes the most flexible part of their budget and is sacrificed to cover other essential costs. 19, 20 Advocacy for and implementation of progressive and sustainable social policies are urgently required to ensure equitable health access across the population.
Our results suggest that the overall adequacy of IA allowances relative to the cost of living, including food, has deteriorated significantly from 2002 to 2010. While our scenarios are specific to NS, it is plausible that they reflect the economic struggles and Table 2 .
Potential potential risk of food insecurity faced by other Canadians relying on IA programs. Despite provincial governments in NS 21, 22 and elsewhere 9 stating goals for reducing poverty and food insecurity, welfare incomes across all provinces and territories in Canada continue to be far below most socially accepted measures of adequacy. 7 The findings presented here also corroborate earlier grey 9 and published literature, 11, 12 which used food costing data to demonstrate the inadequacy of provincial social welfare programs to meet basic needs.
Moderate increases to IA allowances in NS from 2002 to 2010 have been insufficient to compensate for increased costs of living. Achieving food security for citizens living in low-income circumstances will require the implementation of a range of integrated, progressive and sustainable social policies. Regularly indexing the personal allowance portion of IA rates to reflect the actual cost of a basic nutritious diet is critical; however the sustainability of this option on its own is limited given lessening government budgets and increasing costs of living.
Addressing the rising costs of housing and other basic expenses can contribute to greater food security for low-income Canadians. Recent evidence suggests that families whose non-subsidized housing budget consumes more than 30% of their household expenditures have increased odds of food insecurity, and families in subsidized housing had less of a chance of food insecurity than those on waiting lists for such housing. 23 Other key strategies that will make a difference to Canadians on low income include strengthening federal child benefit payments and developing a public childcare system. 6 Poverty reduction is a critical 'path' to improving food security. A growing body of research suggests that government investment in poverty reduction leads to both short-and long-term savings to offset initial investments. [24] [25] [26] For example, epidemiological evidence has shown that interventions aimed at lessening gaps between the rich and poor have positive impacts at multiple levels -including: physical health, mental health, drug abuse, education, imprisonment, obesity, social mobility, trust and community life, violence, teenage pregnancies and child well-being -producing overall benefits for society.
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Limitations
The affordability scenarios are conservative estimates of the costs of living. The scenarios involving children assume that the family has access to subsidized childcare; if not, their monthly deficit would be much greater. Currently, it is estimated that over 300 families in NS are waiting to be considered for subsidized childcare (D. Reimer, December 7, 2011, personal communication), suggesting that access to these supplementary supports is limited. Expenses such as out-of-pocket health care, foods purchased at restaurants or other retailers, household maintenance, and costs associated with managing a chronic disease or a disability are not considered in the scenarios. Therefore, it is likely that the actual cost of essential expenses is underestimated and the potential deficit faced by those relying on IA is even larger than reported.
The affordability scenarios presented in the analysis are hypothetical. They incorporate valid financial data, but do not reflect the actual numbers of IA recipients in NS who are food insecure, or take into account individual-and household-level coping strategies, such as accessing financial support or food from family, friends or charitable organizations. Additionally, the scenarios do not explore differences between rural and urban communities in NS. In rural communities, the costs of housing may be lower, 27 but food 8 and transportation may be more expensive.
CONCLUSION
In NS, the provincial Healthy Eating Strategy 22 identifies food security as one of four priority areas, reflecting a commitment to ensure that all people, at all times, have access to enough healthy, safe food to meet their dietary needs. Further research could provide insight on the actual impact of IA policies on food security, and on which policy intervention(s) would have the most impact. However, our findings demonstrate an urgent need for public health practitioners to advocate for and support the development and 
Power
Conservative estimates for 1-and 3-bedroom apartments were determined NS Power TM r Assumed to be an additional expense using the NS Power Energy Calculator. 28 The 3-bedroom was based on an above estimates used for shelter. 1100 usage kilowatt per hour (kWh) per month and the 1-bedroom was based on a 600 usage kWh per month. The kWh per month was then multiplied by the domestic rate for the appropriate year. There is a monthly base rate of $10.83 that is added plus tax to the kWh per month calculation to determine the overall monthly total for power usage.
Telephone
Monthly cost of the lowest cost service provider in NS. To calculate private transportation, the SHS median amount for "operation converted to spending/individual, of owned and leased automobiles and trucks" was used.
then adjusted for various family sizes To calculate public transportation, the SHS median amount for using a scalar of 80.1%. § "public transportation" was used.
Childcare
In 
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|| NNFB, National Nutritious Food Basket. ¶ Household Size Adjustment Factor: 1 person -increase cost by 15%; 2 people -increase cost by 10%; 3 people -increase cost by 5%; 4 people -no change; 5 people -decrease cost by 5%; 6 people -decrease cost by 10%.
